Divergence of the mitochondrial leucyl tRNA synthetase genes in two closely related yeasts Saccharomyces cerevisiae and Saccharomyces douglasii: a paradigm of incipient evolution.
We studied the NAM2 genes of Saccharomyces douglasii and Saccharomyces cerevisiae, and showed that they are interchangeable for all the known functions of these genes, both mitochondrial protein synthesis and mitochondrial mRNA splicing. This confirms the prediction that the S. douglasii NAM2D gene encodes the mitochondrial leucyl tRNA synthetase (EC 6.1.1.4.). The observation that these enzymes are interchangeable for their mRNA splicing functions, even though there are significant differences in the intron/exon structure of their mitochondrial genome, suggests that they may have a general role in yeast mitochondrial RNA splicing. A short open reading frame (ORF) precedes the synthetase-encoding ORF, and we showed that at least in S. cerevisiae this is not essential for the expression of the gene; however, it may be involved in a more subtle type of regulation. Sequence comparisons of S. douglasii and S. cerevisiae revealed a particularly interesting situation from the evolutionary point of view. It appears that the two yeasts have diverged relatively recently: there is remarkable nucleotide sequence conservation, with no deletions or insertions, but numerous (albeit non-saturating) silent substitutions resulting from transitions. This applies not only to the NAM2 coding regions, but also to two other ORFs flanking the NAM2 ORF. The regions between the ORFs (believed to be intergenic regions) are much less conserved, with several deletions and insertions. Thus S. douglasii and S. cerevisiae provide an ideal system for the study of molecular evolution, being two yeasts "caught in the act" of speciation.